Ultrasound-mediated strategies in opening brain barriers for drug brain delivery.
Though many agents have therapeutic potentials for brain diseases, few have been used in clinical environments because of the brain barriers. As an effective interventional technique, ultrasound (US) could be a potentially feasible approach to disrupt the blood-brain barrier (BBB) and deliver therapeutic agents into the brain. This article reviews up-to-date ultrasound-mediated strategies in opening the brain barriers for drug brain delivery. The mechanisms and problems of these approaches are discussed, as well as the challenges and potentials associated with the ultrasound-mediated strategies that are currently available or under development. Despite recent successes in opening the blood brain barrier (BBB) via microbubble-enhanced focused ultrasound, the exact mechanisms of how the barrier is disrupted, remains unknown. A complete understanding of the mechanisms involved in the ultrasound-mediated disruption of the BBB and improving the efficiency of drug delivery to targeted brain regions can greatly facilitate the successful development and translation of the technology.